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ABSTRACT 

PURPOSE: To enhance the characteristics of a semiconductor device, 
utilizing a metal element which accelerates crystallization of Si. 

CONSTITUTION: A thin film transistor is constituted, using a crystalline Si 
film obtained by utilizing a metal element, Ni, which accelerates the 
crystallization of Si. A source region 108 and drain region 109 are 
produced with Ni by implanting ions of an element, P, for gettering Ni and 
annealing to getter Ni. For forming a P-channel type thin film transistor, 
for example, both phosphorus and boron are used; phosphorus determining the 
conductivity and boron being used for gettering. 
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Abstract (Basic) : JP 8330602 A 

The method involves forming an amorphous silicon film (103) on a 
glass substrate (101) through a back ground film (102). The Ni, which 
acts as the catalyst encouraging crystallization of the silicon film is 
added to the silicon film. Thus, crystalline silicon film (104) is 
obtained. The density of the added Ni, lies between 1x1015 atom/cm3 and 
1x1019 atom/cm3. 

An active layer (105) is obtained by patterning the crystalline 
silicon film. The phosphorous ion is implanted into the selected 
portion of the active layer. A source-drain areas (108,109) are thus 
formed in the active layer. The active layer is then subjected to the- 
heat annealing process or optical annealing process. 

ADVANTAGE - Improves dispersion characteristic of thin film. 
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«S#KIELT, PIO?K1MiK2 1 5 (y-*) . 
216 (KWy) ^ff^SixSo U-v** h<7?-7 

*^2 1 4THf9$M?Httfl«2 10, 2 11©? 

mmtt ns> <d * 4 $ n 5 . 

[0 0 4 9] ft:fe\ :©Il|;j3l»t, y-* • 

>m®2 15,21 6<¥<nmm<o&&(D&±m^, m 
vmmi&'pinzn&^^tz&m'* 3 x 1 ois~i x 1 0 

21 ®^/cm 3 i&S J: 5fc K-Xfi^Ufs-Ti. * 

[0 0 5 0] *»fiffi|-ci4, WWtVfcSfc&DLfc 

LXfrh, MJ^-^teWito-tZ, «fc 9l:LTtJ;i\ -© 
3fcf\ 1212 (D) IC^-fJ: NSTFTCO 
HHJfcS: US?* FOv^^ 2 1 4t'tf LT, BfflHf 
?r^ADl-5o ^LT, hco-v^^ 2 1 4 

[0 0 5 1] #;{£, u--^ hro-^^^ 2 1 4 £rl&*Lfc 
&l£, 112 (E) iCTF-f-J: o (c, u— tf-T--/Hcj: 

* r XfifcJ:9a«$*tfcA«i'y =>«|«2 0 5. 2 0 

®4£2 10,21 lXO t PS<0^*fi#jm«2 15,21 
6(C^5 3X l 0 19 ^/cm 3 OilS©IP^tt>5 

/i<tfy-?>?v>r£tiz. i^-f-itLTii, KrF 

Tdf.^L-f- (Sft2 4 8 nm) £fflV>5 0 ^j/^ 

mM9tfctt.x.*A,*-mmifi 200~400mJ/cm 
2 , 5 0m J/cm2 i-i-Si Sfc, - 



^0f{do# 2~2 0->a y hWI/- ^-*^*RB|t$ttS 

0 ot-fs. 

[0 0 5 2] U— !f-T=-/K0«IC. 389BB*[>f>-? 
2B#p B 1, 3 5 0t©fif -Ci7=-/wt5. 

oiz.Ltzt>\ u— f-*— t— — >-u, #17— — /K*n>-f;ft,jj> 

[0 0 5 3] tt^T, (2 2 (F) K*tJ:5ic:, ff£ 6 
0 0 0 AwBMbi*Bl2 l 6 &ffffl£lfttti LT^X 
'CVDffiiaoTMtS. ^LT, fimig|Mfe2 1 

y«i ^ =. * ar <Dmi§mic x o t nst f 

T, PSTFTO«a-Ei»2 1 7-2 2 1 ftJK/Sf 
5„ 3 5 0tW7k*#ffl^'pT-. 2 ff#Rflf|ftA!ia 

*fT5. (El 2 (F) ) 

[0 0 5 4] JK±©IS*«T, NSTFT, PfTF 
T 5rffiM^IC#I^.-g-^-fr $ixfcCMOSSIWTFT 

[0 0 5 5] [*J§0ij4] *S^jT'li, ^^ B <t$rSb 
ft1-Sfi4^7c^i Lt=y^^ALf:MStt->!J => 

1" 5.*&^»CtJ^f, y — ^ • Kl^-O^^i, LDDt 
^ci(c^5r'^t!"i'^->$r, ^cD-f^-^ K-t°>^fe 

-e->y =>-K^B H Bttco5fe#i^^)ws^t:*?T 

[0 0 5 6] y =« VjgcoffM* T'li, Hffi^J 1 

»Sh7>^^^5r^W*-?£(CTfM-t-S, y-^ • 
Ku-f it/L D D«*©SttYk»±*ifi«| 1 C4t 

itOTFT?r*-r, 
[0 0 5 7] H3(d^-t-J;5(c, 

■t 5 i^F^SS^fg:^iSSS^^^3 0 2 AJJKj* 
0 2SrLDDfl|«it^. 

[ 0 0 5 8 ] *H^Jx-li, y-*/Ku-f:ym$c3 0 
l(C(i, ^Si x 1 020~! x 1 o 2 l^/cm 3 (Si 

»^ 4 X l 0 16~ 7 x 1 0 1%^/ c m 3 IS i^A^n 

Ebtt^it-y'rji'&yiZk&HzVy* y v^-fsr ia* 
r^Sfcfe. * J flWTM*ttoTi5>otaJ/>/j:<, off 
SM(0{g;t>T F T - i tfx~% -5, 

[ 0 0 5 9 ] mmm 5 ) &A<t<r>wn 



(8) 



#118 ¥08-330602 



[0 0 6 0] iei4HlS«4 

jgll. LDDW (215-216) Kf±, 
«0»*Sra*.S*«-C. 3x l 017-3X l 0l8|ST- 
/cm3 ***»*PS^. LDDWiNSA^PS 
fcR(ELT^5. LDD«*1 1 <oa*ro»SEI4 3 

X 1 0 1 ? ~ 3 X 1 0 ISdk^/ c m 3 fc-TSo V- 
* (3 12) • KW> (3 13) WSfctt, M<Dttt> 
9 fflflitri 5 3X10 19~ 1X10 21 ®-¥-/ c m 3 (5 1' 

[0061] LDD«*aa»3:K<s»roawei*: / -*/ 

DD««SrNa*»?)PaK:Rte**5fcii)»cB:, LDD 

©»«*«po-tft*5l^fc*** J 3x l 0 17 ~3x i o 

[0 0 6 2] *^feW-eii, pm<nTFT*ftmirZ>m 
iz % gsttvyaygA^jSssttic, a*© J: 5* 

•y-y* y ^-y'-rsr.tiiJT't sfcfe, ®^^#tt^ s ffi 

n. 4>o#iF-ri:K»tt«tf?)0*C'>4V^TFTtff 

[00 6 3] CHJS^J 6 ] *2Ett«-ctt, £Att:<oJ!*iK 
5c* i: LT=.yir^5r^AL.fci^SI4->y 

-f L D Dlpi£ <h 1- ^SritA 

tt'fb^tT^rirlcio-C, JSWt©P®5|y»*3filtS:1* 

[0 0 6 4] Ifittf«M>l5i:lilSISI«-e*>5. 

y — * (212) • KKV (2 13) ^SK, j& 
*«*.5»*-e«*# 3 X 1 0 19~ 1 X 1 0 21{5^/ c 
m 3(iifjiA$Jx-CV^„ LDDW (2 15- 



2 16) fclfc, #l£S;l5jg£XiSH##3X 1 0 17 ~4 
X10%Vcm 3 JiifffiA$*fCt^. r<Dfc*. 

[0 0 6 5] rwfcfticii, y-* • k w 
a $ Mzmmomm.®.* b&n&m® 

«pro*;h,*3l^fc*§Ea s 3 x l 0 19 ~ l x l (^KHF-/ 

§|i^fc&g/5 s 3 X 1 0 17 ~3 X l 0 18 BR-/cm 3 ift 
[0 0 6 6]*3tl«l|-ei4. PS©TFT«:fEH1-*R 
PiJ^^te^tt^l - ^^ 0 ^*^ , 
J; 9 , • MHt^T'^fateroffiixfc-yy a V«Kr»5 

r t tcfttt (i e> o # W> # T F T £ itSSi" 5 r. t ri 5 

[ o o°e 7 ] c^is^j 7 ) xmrnrnx-te. u$imm h 9 

(3- = y^7059Xttl7 3 7) 4 0 1 
±fc, y*7X^CVD8sfc.fc9J*tt (IS) <DT*^7 

UT»fka*«4 0 2 £#J;ltf 2 0 OOAollSfcrtR 

[0 0 6 8] t^lC, TWr^v^!) 3 >S4 0 3 CO* 

r<*<»fifci-5. ^«5lMt«J:9. W7T^i"J 
= >ffi|4 0 3roSS1#tt* s eScS$H5. ftl-> 
-hfel'J:9, l~3 0ppm> Wx.ll lOppmd 

g^K- y •y/i'Ji 4 0 4 ^tWsifcf^* ftBft— y -7" ^ 

*4 0 4l456^<eJi«:riiU"CV^5i:t4l85>*^. (H4 

(A) ) 

[0 0 6 9] *<0&, 2«#Bi*X-5 5 0^C. 4^IB«) 
HftT=-— ^*1SUX» 7^7 7^v'l' :, >i4 0 3l: 
teft-fk-t-S. JP^SiC J; 9 , y 4 0 4 ^ 

^?$tbX, -y-T-zUTC^H^L^V^-fk^SrSX, 
7^7 7^-^^ =^Si4 o 3<£>Sffi;&*$>T'Jfcro8MfcS 

#14 0 2^ffi«Ct-5(C#oX, 7t*77^->!)=> 

«4o 3ro»6*rii*a s *frr5. is*fl:xsw*Ta, 

[00 7 0] <C*i, =y^r/U«©^«7C**S 1 X 1 0 ™ 
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^/KOSSli, 1 X 1 0 !5~ l x l 0 19 JK^V cm 3 © 

[0 0 7 1 ] m&fcZtllti'!) =lslRi:x.y?->jri, 
T, 14 (B) id^-f-J: l«y!J3>^4 0 
5, 4 0 6*»)St5. Att'^y =>««4 0 5 HNS 
TFTroMi**^L, *&*Att'>y 3^««4 0 6 
li P ® T F T Wfittg 5 „ 

[00 7 2] 7"7X-7CVDSia 1 5 

0 OAttttfc&ftlBU 0 7Z*m-fZ> 0 
fete J; •9T/U5-^A^S:4 0 0 0 A<£>Jf:$|;U#»-t- 
5. CO7^5 = !>Ag(i^Fti4 0 8, 4 0 9£ 

^Vv^ASrO. 2wtttcftT, tciy^^^ 

[0 0 7 3] fcfc, TA'$ = *A««:«*ffcif"-ei§«tt 
ft: LT, SEfcHI* L&V««&IftS&fc0t& l 0 0 A 

M/v?^ hwvx^ 4 1 OSr^figLT, 7/u; = ^M 

[0 0 7 4] EI 4 (C) tC^-Ti^tC, 7* hl/^ h 
©v7^4 10Hl^*i-C, W Mi4 0 8, 4 
0 9 SrSgUffiSHk-fSo SABg&tdli, ^^^K, v- 
^ * n A^XfifiS&£r 3 ~ 2 0 Lfc&ttit 

13, y-f hf;l4 0 8, 4 0 9©tIK7thL'i/^h 

4 i o tm7f;Lt£^m&WMmMfcm*fr&-t 

y-Y hti4 0 8, 4 0 9 OftiJffico^(c#?L« 
Wg§ffilfrffc#>4 11,41 2/iSJfM$^So ro#?LW 
©SMHMk4fe4 11.41 2 ojftftEffi-?ft*&7M4fe 
f!4c (LDDJW) ro«$5r*^$tl5„ ZW/fcftiESi 

#?LSr<£>MMS8Kb»4 11, 412^7 0 0 0 
AtfJ^tcj&S^itSo 

[0 0 7 5] 7* h 1/-^ h<£>-^;*^ 4 1 0Srl^*.Ufc 
ffctd. Str-^ h®£4 11,41 2*KSSt-fkLT, 
ttft?BB&R|tfSMI:fl(4 0 9,4 1 O^^fig-TSo * 
Lt 3 %jB^*Oa:f i l^V^ y 
=>-;umi&Z. T^-=e = T7kt?PH 6 . 9(C^fDLT^ 
(H4 (D) ) 

[0 0 7 6] &KW<Dm8SMkVl4 11,41 

2, &t**ft/.£llSttft:tt4 13,41 4 L 

4 15, 4 1 8 4r*;ix-eiv*-$ 0 

£><£>S§ffi®Kt;4& 4 1 1~4 1 4Sr^j'^>^-ti-f, Stffc 



3£*!R4 0 7W^-Sr^^f : ->'^ortg-e$>tlli, fris/h 
^y^V^fe-Ct,, K7^:x5^^fe<73l^-fix£rgjffl 
LTtJ:l>„ *HJSfi»J-ct±, C I F 3 tfx&m^1th*7 
-fxyfv/iaoT, 8iSSIS4 0 7iSrxyfv^ 

[00 7 7] 14 (E) ICTFt-i^td, E|ij4L.fc^** 

ttwsftfcfe. ^wmmmmA 11, 412*11 
-7yK-ei»*L, &um<Dmmmt®> 4 11, 412 

5. tHinomfemt®} 4 11,41 2(i^(C^*T- 

*tt-?&B&Mt&gfcfl:4fe4 13, 4i4#x 

[0 0 7 8] JJfctd, hm^4 0 8, 4 0 9 
(CUT, K-f^feJcfct), Itt->!i=>4 0 

5, 4 0 6le:FM^£:&Ai-5„ *Hi£^Jt?l±, Iff®. 
SrttAfSfcfcte, K-t°>^^^.(C7k*T*l~l 0% 
lc^rf?Lfc7^-^.7-o (PH3) StE^S. K 

st)g4i5, 4 1 6fr*mw£-?*t t Lxmm-tz 

J; ?(;:, Ad itflffi, K— XI;, K— fc'^IUSSfro K— 

[0 0 7 9] K-fy/l:J:!), Mv'yavS^O 
5, 4 0 6(Cjo^T, Sffi^fSffi^ftT^SffiigcliKS 
^(e^^-V^aA^ixT, NS»«^$^|ie^ffllS4 
17~4 2 0»^i}l5, -ixt>NSWSft^M#» 
ffii$4 1 7~4 2 OltTFT^y — KK^figti: 
£fc. y-rh^H4 0 5, 4 0 6 COETco^li 
)®W^-V/6SaA$tL^^7t*, ft^Mfi4 2 
1, 4 2 2«^5 0 Stc, ^Hft»JK4 15» 
4 1 6©^tca^T^5^ti, j^xJ-^^V 

15,41 6{zmbh.Z>tz£>iz y jPwaAfi^'h 
£<, NSOiSft7Httfl(«4 2- 3 - 4 2 fi Wrt $ 
tl§„ (HJ4 (E) ) 
[0 0 8 0] fcjb", ±IECD K-fV^XSle*5l/>T, M 

■jtsiommiiK u%i<nwim&?Ftimmt$4 17-42 

9(C*J^T3X l 0l9~l X 1 0 21^/ cm 3 
«t 5 til, Hid, {&gg^M#3fW£4 2 3 ~4 2 6 
t4Xl0 16 ~7X10 17 If/cm3 tttSiifc, 

[0 0 8 1] HI 4 (F) h 4 2 7t*SL 

^F^tlirLT, H^*-r^-V K-t'>^fe{iJ; igjtA-r 
5. K-fy^iLT. **T5%tC*r!R3;h,fcv* 
(B 2 H6 ) SrfflV^o K— t'>^B#coS 

rro^m,- ^>ffli^4 0 

efcfc^T. NS<QASa;7l6«ff«4 1 9, 4 2 0, 

&vum(o&m&*mte9im4 25, 4 2 6 n^^n 

**3!tfE<EL-C, PScii5S*^^ffl«c4 2 8 (y 
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-X) ,429 (h'U-Y^) , RtIPm<D&fe&^®iy>> 
^4 3 0, 4 3 1 t £5. Ui** M2 7T-S 

«SHfca!»*^ft*««4 1 7 (y-*) ,418 
(P^X) , &Vfiji*^«***4 2 3, 4 2 4W 

[0 0 8 21 <tfc, y-^- KW^Wt<t5Pa 

4 2 8, 429 masur, aa^ros 

flfjJsattflHWProWro** J: H3xio19~ixio 
2lat-T-/cm3 iK<. Pa<0te»«*tt*«*4 3 0, 

4 3 1 (C&V , !B*roS«/J 5 PWSS J: 9 3 X 1 0 17 
~4X 1 Ol8^/ cm 3 J5<fc*J:5te, K-f^^ 

[0083] iitjt, u-^h©v^^2 14l:i4Lfe 
SIC, 1214 (G) li*-f-J;9(C, -iF-7'=— A/lCfc 

^lSt±9a«$ixfc»*->y =»^«*4 0 5. 4 0 

[0 0 8 4] *K16Wett, NSSXVPSroV-^/K 
1 418, 428, 4 2 9 (CliPflS 1 X 1 
0 20~! x 1 o2lDK^/cm 3 W^gX'SA^, X 
t£, Naftt*PS<Bffi»«**fi*«K4 2 3, 4 24, 

4 3 0, 4 3 2 \U-tmi> s 4X10 16 ~ 7X10 17 B!HV 

c m 3 }gg-ea=A£ n-cv* s fc*, ^— y—zmx-rz 

[0 0 8 5] \/—tf—%b L-TIi, KrFi^Wl/- 
if- (Sfi2 4 8 nm) £Jl^fc*'8'S£(i, -y^A'S: 

&fl=W:;t* A-=¥— 200~400mJ/cm 2 , 
C3|xtf2 5 0m J/cm2 tt5iJ:^. ifc. ~* 4 3f 
tCO# 2~ 2 0 fa ^ hWW— if— Jt^SSMSixS «t 7 

ic-rs u—f- : nt<DWMft<om&Mm-3.2 o o 

[0 0 8 6] u— f-T--/WWmi-, S^H^'P"? 

2b#f b i, 3 5 ccwjaa-esRiT— -zi'-ra. 

HtfiJ-ete, U— (f-7--/K j&T--A^#«:fr5 «fc 
5(CLfc^, L- — if — T— — SftT— — /KOV>-fix*» 

[0 0 8 7] 1214 (H) K*-r<fc5t£, J¥$lt/mOgE 
{Bl*BtS:JiiaH6WR4 3 2 t Lt^XTCVDSlc 

tr/u5-^Aw#@M(cj;i3, y-^/KWyrot 

®, SB^4 3 3, 4 3 4, 4 3 5£fl2/*-f5. *&IC, 
3 5 OtW^^ffl^^^v^T, 2B#rfl<0*PSfti2;a?r 



£j4£iT,5. (1214 (H) ) 
[0 0 8 8] ***«"Ctt, ^^-ySr^Dbfc 
Sic, WKSTfeao-rSJ: 5fe(-, S83f£8sAD 

W&tt, 5feT, 1212 (D) ic^-fi^K, NSTFTW 
flM££ I'v'* h 4 2 7 fftlLt, flB^-C *>£8sairt- 

[0 0 8 9] 

tMtfctfe>o#0'Xci^*)«TFT«rf^fifc-*-5wi:a«r 
[0 0 9 0] #JC, ^B B B ^?rl*)fii-?)«4^5c*t LX- 
tt. |g-»S±»c**ro|g|-«rtB«:*-*-S*^-*^ritt- 

sakg-K^fc^rsft-cfci. wis, off«wej&** 

[Ell] UliS^Jl, 2«»Kh7>'^^(D(«lS 
@T'fe5„ 

[H2] |Q6ffJ3ro*IRh5>^^Of^»XSH'C 

[Hi 3] HJS^j4(75»^h7yv : ^^W«fiS;llT*fo 
5. 

[0 4] SMmrofcfflth^^^rofEHXSEI-e 



1 0 1 






10 2 




Ttt* 


1 0 3 






1 0 5 






1 0 6 






1 0 7 






10 8, 


2 12 




10 9, 


2 13 




1 1 0, 


2 17 




111, 


2 18 




112, 


2 19 
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[H4] 




(51) Int. CI. 6 /t^SS## FI S«**tt3f 

H0 1L 21/324 H0 1L 29/78 6 1 6 A 

6 2 7 G 



